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(ii)1. Current literature highlights
1.1. Mast cell degranulation inhibitors
Hypersensitivity reactions are initiated when allergens
bind to high aﬃnity IgE receptors (FceRI) on basophil
or mast cells. These FceRIs are heterotetrameric recep-
tors composed of four subunits: two disulphide-linked
c-subunits that transduce signals generated by antigen
binding, a b-subunit that serves to amplify c-subunit sig-
nalling, and an a-subunit that binds IgE. Antigenic
cross-linking of FceRIs initiates a series of tyrosine
phosphorylation events involving immunoreceptor tyro-
sine-based activation motifs of the b and c-chains. This
ultimately leads to mast cell degranulation of various
inﬂammatory mediators that produce allergic
symptoms.
Inhibitory activity of mast cell degranulation is fre-
quently used to predict the possible anti-allergic activi-
ties of lead compounds. One approach to obtain lead
compounds is by activity-guided fractionation of natu-
ral products as well as through organic synthesis, per-
haps in concert with combinatorial chemistry. It has
recently been reported that using inhibitory activity of
mast cell degranulation as a biological guideline, natural
product and chemical libraries can be screened to obtain
lead compounds.1
A library of 1,3-oxazolidine derivatives of general struc-
ture (i) was synthesised as singletons in solution. b-hex-
osaminidase is located in the secretory granules of mast
cells where histamine is stored and is released along with
histamine when mast cells are activated. Thus, in the as-
says reported here to identify mast cell degranulation
inhibitors, b-hexosaminidase is used as a degranulation
marker, and the release of b-hexosaminidase has been
used to determine the extent of degranulation and thedoi:10.1016/j.comche.2005.04.001
E-mail: nick.terrett@pﬁzer.comevaluation of anti-allergic activities. By this approach,
a number of active compounds were obtained and one
library member (ii) possessed a 45% inhibitory eﬀect at
3 lM. This work demonstrates the speed and eﬃciency
gains imparted by combinatorial chemistry on the syn-
thesis of small molecules, replacing the tedious isolation
and identiﬁcation processes encountered when dealing
with natural products.1.2. Cysteinyl proteinase inhibitors
Cysteinyl proteinases have been shown to exhibit a wide
range of disease-related biological functions. In particu-
lar, proteinases of the clan CA/family C1 (CAC1) are
implicated in a multitude of disease processes. Examples
include human proteinases such as cathepsin K (in-
volved in osteoporosis), cathepsin B (in tumour inva-
sion/metastases) and cathepsin L (metastases/
autoimmune disorders). Selective inhibition of these
CAC1 proteinases therefore oﬀers therapeutic potential
and beneﬁt. Much work directed into this arena to
date has focused on the production of low molecu-
lar weight, substrate-based peptidomimetics with the
most advanced inhibitors now in early clinical
development.
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eral structure (iii) and N-(3-oxo-hexahydrocyclo-
penta[b]furan-3a-yl)acylamide bicyclic ketones (general
structure (iv)) have been reported as inhibitors of
CAC1 proteinases.2N
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(iii) (iv)In this work, a solid phase combinatorial synthetic ap-
proach utilised multipins for the synthesis of compounds
of general structures (iii) and (iv). Each compound was
screened against cathepsins B, K, L and S, as well as
the parasitic proteinase cruzain and CPB. A number
of active compounds were identiﬁed through screening,
with (v) being one of the most potent with a Ki of
11.3 lM for cathepsin L, and selectivities demonstrated
over cathepsins B (no inhibition observed), cathepsin K
(Ki = 22 lM), cathepsin S (Ki > 40 lM), cruzain (Ki > 70
lM) and CPB (Ki > 60 lM).
Useful levels of biological potency have been obtained
for a series of a,b-dimethyl monocyclic ketones and
N-(3-oxo-hexahydrocyclopenta[b]furan-3a-yl)acylamide
bicyclic ketones, and these also display good levels of
selectivity over related CAC1 proteinases.N
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(v)2. A summary of the papers in this month’s issue
2.1. Solid-phase synthesis
2-Amino-5-alkylidene-thiazol-4-ones bearing two diver-
sity points have been prepared by a solid-phase strategy
exploiting rhodanine as the starting material. Rhoda-
nine is ﬁrst loaded on bromo-Wang resin, subjected to
Knovenagel condensation with aldehydes, and cleaved
oﬀ the resin in a traceless manner by means of an
amine.3
2.2. Solution-phase synthesis
Microwave heating was applied to a modiﬁed Mukai-
yama reagent supported on a PS-DVB resin to develop
a rapid and eﬃcient protocol for the solution-phase syn-
thesis of esters and lactones starting from alcohol and
carboxylic acids. The products were obtained in high
purity (NMR analysis) after a simple resin ﬁltration.42.3. Scaﬀolds for combinatorial libraries
This communication reports the ﬁrst synthesis of a num-
ber of deep cavity tetraformyl calix[4]arene macrocycles
and their use as key building blocks in the synthesis of a
dynamic and the ﬁrst static non-peptide macrocyclic
library.5
2.4. Solid-phase supported reagents
Polystyrene-supported strong organic bases are highly
eﬃcient reagents for the solution-phase synthesis of
glycosyl trichloroacetimidates, aﬀording quantitative
yields of pure products in short reaction times after
simple ﬁltration and evaporation. Although eﬃciency
of the diﬀerent bases varies with substrate structure,
polymer-bound 1,8-diazabicyclo[5.4.0]undec-7-ene was
found to give the best results for all the substrates
tested.6
A Wang resin-supported Evans chiral auxiliary has been
designed based on a novel polymer-anchoring strategy,
which utilises the 5-position of the oxazolidinone ring.7
Two parallel synthetic methods using solid-supported
reagents were established to examine the rapid optimisa-
tion of a compound with weak activity against N-myri-
stoyltransferase. The structure–activity relationship
(SAR) and antifungal activities of a series of novel 2-
aminobenzothiazole N-myristoyltransferase inhibitors
have been presented.8
2-Aryl-5,5-bisoxazolin-2-yl[1,3]dioxanes, which can be
easily prepared in three steps from diethyl bishydroxy-
methylmalonate, amino alcohol and an aromatic alde-
hyde, have been used for the copper catalysed
asymmetric cyclopropanation of styrene with ethyl
diazoacetate in up to 99% ee. Grafting onto a bromo-
Wang resin produced an immobilised ligand which gave
the trans-cyclopropane in 65% ee.9
2.5. Novel resins, linkers and techniques
A urea-functionalised polystyrene-resin with a Rink lin-
ker was prepared by adaptation of a solution-phase syn-
thesis to solid-phase chemistry. Thereby, a resin-bound
acylurea was formed by reacting a Rink-amide resin
with trichloroacetyl isocyanate, followed by the thermal
removal of the trichloroacetyl group and thus generat-
ing the unsubstituted solid-supported urea.10
In the course of developing a method for the parallel
synthesis of purin-9-yl-acetamides, it was found that
microwave irradiation was beneﬁcial in accelerating
the nucleophilic displacement of halogens by amines at
the C-2 position of the purine nucleus.11
2.6. Library applications
A series of aminobenzimidazole-substituted pyrim-
idines have been synthesised and evaluated for
biochemical activity against CDK1. A high-speed par-
allel synthesis approach enabled the identiﬁcation of
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CDK1 assay.12
A series of 1,2,3,4-tetrahydroisoquinoline-3-carboxylic
acid diamides that increase chloride transport in cells
expressing mutant cystic ﬁbrosis transmembrane con-
ductance regulator (CFTR) protein have been identiﬁed
from a compound library.13
A library of 4,5- and 4,6-linked bivalent aminoglycoside
(AMG) antibiotics consisting of neamine and nebramine
pharmacophores have been synthesised. The eﬀect of the
linker on antibiotic activity with a series of selected syn-
thetic analogues with varied length and substituents has
been investigated.14
A small library of 7-methyl guanosine nucleoside and
nucleotide analogues has been prepared and evaluated
for the ability to inhibit eIF4E binding to 7-methyl
GTP with a competitive eIF4E binding immunoassay.
5 0-H-Phosphonate derivatives in which the 2 0- and
3 0-riboside hydroxyls were tethered together by an iso-
propylidene group were shown to be a new class of
inhibitors of eIF4E binding to capped mRNA.15
The interactions of a focused library of lysine–spermine
conjugates with lipopolysaccharide (LPS) have been
characterised. Lysine–spermine conjugates with the e-
amino terminus of the lysinyl moiety derivatised with
long-chain aliphatic hydrophobic substituents in acyl
or alkyl linkage bind and neutralise bacterial lipopoly-
saccharides, and may be of use in the prevention or
treatment of endotoxic shock states.16
The inhibitory activity of IL-4 production in activated T
cells has been investigated by screening ceramide deriv-
atives prepared by solid phase combinatorial chemistry.
Many ceramide derivatives were shown to signiﬁcantly
inhibit IL-4 production in T cells suggesting that they
can be used as compounds for the development of
anti-allergic agents.17
A library of 67 bidentate PTPase inhibitors based on
the a-ketocarboxylic acid motif has been synthesised
using parallel solution-phase methods. The compounds
were assayed in crude form against the Yersinia
PTPase, PTP1B, and TCPTP and six compounds
selected for further evaluation. These compounds had
IC50 values in the low micromolar range against the
Yersinia PTPase, PTP1B, and TCPTP, showed good
selectivity for PTP1B over LAR, and modest selectivity
over CD45.18
A solid-phase synthesis of a 64-member library of novel
sulphonamide and carboxamide proline derivatives,
focused on the 5-HT7 receptor antagonist SB-258741,
has been described. The library representatives were
screened against 5-HT7, 5-HT1A and D2 receptors to
explore the impact of a tertiary amine moiety, the length
of an alkylene spacer and the aryl fragment on the
receptor aﬃnity, and permitted the identiﬁcation of
several compounds with signiﬁcant 5-HT1A receptor
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